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1.0 Introduction
The Hazard Ranking System (HRS) is the

principal mechanism the U.S. Environmental
Prol"ection Ageney (EPA) uses to place sites
on the National Priorities List (NPL). The HRS
serves as a screening device to evaluate the
potential for releases of uncontrolled
hazardous substances to cause human health
or environmental damage. TheHRS provides
a measure of relative rather than absolute
risk. It is designed so that it can be
consistently applied to a wide variety of
sites.

1.1 Definitions
Acute toxicity: Measure of toxicological

responses that result from a single exposure

to a substance or from multiple exposures
within a short period of time (typically
several days or less). Specific measures of
acute toxicity used within the HRS include
lethal doseso (LDso) and lethal concentratioI1oo
(LCoo). typically measured within a 24-hour to
96-hour period.

Ambient Aquatic Life Advisory
Concentrations (AALACs): EPA's advisory
concentration limit for acute or chronic
toxicity to aquatic organisms as established
under section 304(a)(1) of the Clean Water
Act, as amended.

Ambient Water Quality Criteria (A WQC):
EPA's maximum acute or chronic toxicity
concentrations for protection of aquatic life
and its uses as established under section
304(a)(1) of the Clean Water Act. as
amended.

Bioconcentration factor (BCF): Measure of
the tendency for a substance to accumulate
in the tissue of an aquatic organism.BCF is
determined by the extent of partitioning of a
substance, at equilibriuni. between the tissue
of an aquatic organism and water. As the
ratio of concentration of a substance in the
organism divided by the concentration in
water, higher BCF values reflect a tendency
for substances to accumulate in the tissue of
aquatic organisms. [unitless]. .

Biodegradation: Chemical reaction of a
substance induced by enzymatic activity of
microorganisms.

CERCLA: Comprehensive Environmental
Response. Compensation, and Liability Act of
1980, as amended (Pub. L 96-510, as
amended).

Chronic toxicity: Measure of toxicological
responses that result from repeated exposure
to a substance over an extended period of
time (typically 3 months or longer). Such
responses may persist beyond the exposure
or·may not appear until much later in time
than the exposure. HRS measures of chronic
toxicity include Reference Dose (RID) values.

Contract Laboratory Program (CLF):
Analytical program developed for CERCLA
waste site samples to fill the need for legally
defensible analytical results supported by a
high level of quality assurance and
documentation.

Contract-Required Detection Limit (CRDL).
Term equivalent to contract-required
quantitation limit. but used primarily for
inorganic substances.

Contract-ReqUired Quantitation Limit
(CRQL): Substance-specific level that a CLP
laboratory must be able to routinely and
reliably detect in specific sample matrices. It
is not the lowest detectable level achievable.
but rather-the level that a CLP laboratory
should reasonably quantify. The CRQL may
or may not be equal to the quantitation limit
of a given substance in a given sample. For
HRS purposes, the term CRQL refers to both
the contract-reqUired quantitation limit and
the contract-required detection limit.

Curie (Ci): Measure used to quantify the
amount of radioactiVity. One curie equals 37
billion nuclear transformations per second.
and one picocurie (pCi) equals 10- 12 Ci.

Decay product: Isotope formed by the
radioactive decay of some other isotope. This
newly formed isotope possesses physical and
chemical properties that are different from
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TABLE 2-4.-TOXICITY FACTOR EVALUATION-CONCLUDED

Acute Toxicity (Human)

Oral L.Dso (mg/kg) Dermal L.Dso (mg/kg) Oust or mist Lc,. (mgt!)l Gas or vapor LCoo (ppm)
Assigned

value
,- !

~~~~t~~::~ ~~1~~t:~~~ ~<~~~~-~~~:~~J~l¥t~~~ff;
1.000
100
10
1
o

If a toxicity factor value of 0 is assigned to
aU hazardous substances aVailable to a
particular pathway {that is. insufficient
toxicity data are available for evaluating all
the substances}, use a default value of 100 as
the overall human toxicity factor value for all
hazardous substances available to the
pathway. For hazardous substances having
usable toxicity data for multiple expos~a
routes (for example, inhalation and
ingestion), consider all exposure routes and
use the highest assigned vallie. regardless of
exposure route, as the toxicity factor value.

For HRS purposes, assign both asbestos
and lead (an9 its compounds) a human
toxicity factor value of 10,000.

Separate criteria apply for assigning factof
values for human tOXIcity and eCGsystem
toxicity for radionuclides (see sections 7.2.1
and 7.2.2).

2.4.1.2 Hazardous substance selection.
For each hazardous substance evaluated for
a migration pathway (or threat). combine the
human toxicity factor value {or ecosystem
toxicity factor value} for the hazardous
substance with a mobility. persistence. andl
or bioaccumulation {or ecosystem
bioaccumulation} potential factor value as
follows:

• Ground water migration.
-Determine a combined human toxicityI

mobility factor value for the hazardous
substance (see section 3.2.1).

• Surface water migration-overland/flood
migration component.

~Determine a combined human toxicityl
. persistence facto;: value for the
hazardous substance for the drinking
water threat (see section 4.1.2.2.1).

-Detel'lI'Jne a combined human toXicityI
persistence!bioaccumulation factor
value for the hazardous substance for
the human food chain threat (see
section 4.1.3.2.1).

-Determine a combined ecosystem
toxicityIpersistence/bioaceumulation
factor value for the hazardous
substance for the environmental threat
(see section 4.1.4.2.1). .

• Surface water migration-ground water to
su....face waler migration component.

-Determine a combined human toxicity!
mobility/persistence factor value for
the hazardous substance for the
d.."inking water threal (see section
4.2.2.2.1);

-Determine a combined human toxicityI
mobilitylpersistence/bioaccumula!ion
factor value for the hazardous
substance for the human food chain
threat fsee section 4.2.3.2.1}.

-Determine a combined ecosystem
toxicityImobilityIpersistencel
bioaccumulation factor value for the
hazardous substance for the
environmental threat (see section
4.2.4.2.1). .

• Air migration.
-Determine a combined human toxicityI

mobility factor value for the hazardous
substance (see section 6.2.1).

Determine each combined factor value for
a hazardous substance by multipl~'ingthe
individual factor values appropriate to the
pathway (or threat). Fa.... each migration
pathway (or threat) being evaluated. select
the hazardous substance with the highest
combined factor value and use that substence
in evaluating the waste characteristics factor
category of the pathway {or threat}.

For the soil exposure pathway, select the
hazardous substance with the highest human
toxicity factor value from among the
substances that meet the criteria for observed
contamination for the threat evaluated and
use that substance in evaluating the waste
characteristics factor category.

2.4.2 Hazardous waste quantity. Evaluate
the hazardous waste quantity factor by first
assigning each source (or area of observed
contamination) a source hazardous waste
quantity value as specified below. Sum inese
values to obtain the hazardous waste
quantity factor value for the pathway being
evaluated.

In evaluating the hazardous waste quantity
factor for the three migration pathways,
allocate hazardous substances and
hazardous wastestreams to speci.."ic sources
in the manner specified in section 2.2.2­
except: consider-hazardous substances and
hazardous wastestreams that cannot be
allocated to any specific source to constitute
a separate "unallocated source" for purposes
of evaluating only this factor for the three
migration pathways. Do not. however.
include a hazardous substance or hazardous
wastestream in the unallocated source for a
migration pathway if there is definitive
information indicating that the substance or
wastestream could only have been placed in
lloU!'!;eS with a containment factor value of O.
for that migration pathway.

In evaluating the hazardous waste quantity
factcr for the soil exposure pathway. anocate
to each area of observed contamination only
those hazardous substances that meet the
criteria for observed contamination for that
area of observed contamination and only
those hazardous wastestreams that contain
hazardous substances that meet the criteria
for observed contamination for that area of

observed contamination. Do not consider
other hazardous substances or hazardous
wastestreams at the site in evaluating this
factor for the soil exposure pathway. .

2.4.2.1 Source hazardous waste quanti!}'.
For each of the three migration pathways.
assign a source hazardous waste quantity
value to each source (including the
unallocated source) having a containment
factor value greater than 0 for the pathway
being evaluated Consider the unallocated
source to have a containment factor value
greater than 0 for each migration pathway.

For the soil exposure path",·ay. assign a
source hazardous waste quar.'tity value to
each area of observed ccntamination. as
appliCable to the threat being evaluated.

For all pathways. evaluate source
hazardous waste quantity usiIt.g the fonowing
four measures in t.ie following hierarchy:

• Hazardous constituent quantity.
• Hazardous wasteslream quantity.
• Volume.
• Area.
For the unallocated source. use only the

first two measures.
Separate criteria apply for assigning a

source hazardous waste quantity value for
radionuclides (see section 7.2.5).

2.4.2.1.1 Hazardous constituent quantity.
Evaluate hazardous constituent quantity for·
the source (or area of observed
contamination) based solely on the mass of
CERCLA hazardous substances (as defIned in
CERCLA section 101(14). as amended)
allocated to the source (or area of observed
contamination), except:

• For a hazardous waste listed pursuC'nt to
seclion 3001 of the Solid Waste Disposal Act.
as amended by the Resource Conservation
and Recovery Act of 1976 (RCRA). 42 U.S.C.
6901 et seq.• determine its mass for the
evaluation of this measure as follows:

-If the hazardous waste is listed solely
for Hazard Code T (toxic waste).
include only the mass of constituents
in the hazardous wasle that are
CERCLA hazardous substances and
not the mass of the entire hazardous
waste.

-If the hazardous waste is listed for any
other Hazard Code (including T plus
any other Hazard Code). include the
mass of the entire hazardous waste.

• For a RCRA hazardous waste that
exhibits the characteristics identified un:ler
section 3001 of RCRA. as amended.
determine its mass for the evaluation of th:s
measure as fcHows:
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TABLE 2-6.-HAZAROOUS WASTE
QUANTITY FACTOR VALUES

" If the hazardous waste quantity value is 9.reater
than 0, but less than 1. round it to 1 as specified in
text.

• For the pathway, if hazardous constituent quanti­
ty is not adequately determined. assign s value as
specified in the text; do not assign the ~a'ue of 1.

contamination). For the soil exposure
pathway. restrict the use of the volume
measure to those areas of observed
contamination specified in section 5.1.2.2.

Based on the v.olume. designated as V.
assign a value to the volume measure as
follows:

• For the migration pathways. assign the'
source a value for volume using the
appropriate Tier C equation of Table 2-5.

• For the soil exposure pathway. assign the
area of observed contamination a value for
volume using the appropriate Tier C equation
of Table 5-2 (section 5.1.2.2).

If the volume of the source (or volume of
the area of observed contamination, if
applicable) can be determined. do not
evaluate the area measure. Instead. assign
the area measure a value of 0 and proceed to
section 2.4.2.1.5. If the volume cannot be
determined (or is not applicable for the soil
exposure pathway). assign the source (or
area of observed contamination) a value of 0
for the volume measure and proceed to
section 2.4.2.1.4.

2.4.2.1.4 Area. Evaluate the area measure
using the area of the source (or the area of
the area of observed contamination). Based
on this area. designated as A, assign a value
to the area measure as follows: .

• For the migration pathways. assign the
source a value for area using the appropriate
Tier D equation of,Table 2-5.

• For the soil exposure pathway. assign the
area of observed contamination a value for
area using the appropriate Tier D equation of
Table 5-2 (section 5.1.2.2).

2.4.2.1.5 Calculation ofsource hazardous
waste quantity value. Select the highest of
the values assigned to the source (or area of
observed contamination) for the hazardous
constituent quantity. hazardous wastestream
quantity. volume. and area measures. Assign
this value as the source hazardous waste
quantity value. Do not round to the nearest
integer.

2.4.2.2 Calculation ofhazardous waste
quantity factor value. Sum the source
hazardous waste quantity values assigned to
all sources (including the unallocated source)
or areas of observed contamination for the
pathway being evaluated and round this sum
to the nearest integer. except if the sum is
greater than O. but less than 1. round it to 1.
Based on this value. select a hazardous waste
quantity factor value for the pathway from
Table2~.

-If the hazardous waste exhibits only the
characteristic of toxicity (or only the
characteristic of EP toxicity). include
only the mass of constituents in the
hazardous waste that are CERCLA
hazardous substances and not the
mass of the entire hazardous waste.

-If the hazardous waste exhibits any
other characteristic identified under
section 3001 (including any other
characteristic plus the characteristic of
toxicity [or the characteristic of EP
toxicity)). include the mass of the
.entire hazardous waste.

Based on this mass. designated asC, assign
a value for hazardous constituent quantity as
follows:

• For the migration pathways. assign the
source a value for hazardous constituent
quantity'using the Tier A equation of Table
2-5.·

• For the soil exposure pathway. assign the
area of observed contamination a value using
the Tier A equation of Table 5-2 (section
5.1.2.2). . . I

If the hazardous constituent quantity for
the source (or area of observed
contamination) is adequately determined
(that is. the total mass of all CERCLA
hazardous substances in the source and
releases from the source [or in the area of
observed contamination) is known or is
estimated with reasonable confidence). do
not evaluate the other three measures
discussed below. Instead assign these other
three meas'Jres a value of 0 for the source (or
area of observed contamination) and proceed
to section 2.4.2.1.5. .

If the hazardous constituent quantity is not
adequately determined. assign the source (or
area of observed contamination) a value for
hazardous constituent quantity based on the
available data and proceed to section
2.4.2.1'.2.

TABLE 2-5.-HAZARDOUS WASTE
QUANTITY EVALUATION EQUATIONS

Equation

Tiel" Measure Units for
assigning

value"

A Hazardous Ib C
constituent
quantity (C)

B" Hazardous lb W/5.000
wastestream
quantity (W)

C" lolume (V)
Landfill ........................ yd' V/2.SOO
Surface yd. V/2.5

impoundment
Surface yd' V/2.5

impoundment
(buried/backfilled)
Drums C....................... gallon V/SOO
Tanks and yd. V/2.5
containers other
than drums
Contaminated soil .•... yd. V/2.SOO

~;:::::::::::::::::::::::::::
yd. V/2.5
yd· V/2.5

O' Area (A).........................
Landfill ........................ ft· A/3.4oo
Surface ft' A/13

impoundment .

TABLE 2-5.-HAZAROOUS WASTE QUAN­
TITY EVALUATION EQUATlON8-Conciuded

T* I
Equation

Measure Units for
assigning

value"

Surface ft· A/13
impoundment

(buried/
backfilled)
land treatment.......... ft· A/270
Pile·............................ ft! A/13
Contaminated soil ..... ft! A/34.000

" Do not round to nearest integer.
• Convert volume to mass when necessary: 1

ton= 2.000 pounds= 1 cubic yard=4 drums = 200
gallons.

C " actual volume of drums is unavailable. assume
1 drum=50 gallons.

• Use land surface area under pile. not surface
area of pile.

2.4.2.1.2 Hazardous wastestream
quantity. Evaluate hazardous wastestream
quantity for the source (or area of observed
contamination) based on the mass of
hazardous wastestreams plus the mass of any
additional CERCLA pollutants and
contaminants (as defined in CERCLA section
101[33J. as amended) that are allocated to the
source (or area of observed contamination).
For a wastestream that consists solely of a
hazardous waste listed pursuant to section
3001 of RCRA. as amended or that consists
solely of a RCRA hazardous waste that
exhibits the characteristics identified under
section 3001 of RCM, as amended. include
the mass of that entire hazardous waste in
the evaluation of this measure.

Based on this mas'S. designated as W.
assign a value for hazardous wastestream
quantity as foilows:

• For the migration pathways. assign the
source a value for hazardous wastestream
quantity using the Tier B equation of Table
2-5.

• For the soil exposure pathway. assign the
area of observed contamination a value using
the Tier B equation of Table 5-2 (section
5.1.2.2).

Do not evaluate the volume and area
measures deScribed below if the source is the
unallocated source or if the following
condition applies:

• The hazardous wastestream quantity for
the source (or area of observed
contamination) is adequately determined­
that is. total mass of all hazardous
wastestreams and CERCLA pollutants and
contaminants for the source and releases
from the source (or for the area of observed
contamination) is known or is estimated with
reasonable confidence.

If the source is the unallocated source or if
this condition applies. assign the volume and
area measures a value of 0 for the source (or
area of observed contamination) and proceed
to section 2.4.2.1.5. Otherwise. assign the
source 10r area of observed contamination} a
value for hazardous wastestream quantity
based on the available data and proceed to
section 2.4.2.1.3.

2.4.2.1.3 Volume. Evaluate the volume
measure using the volume of the source (or
the volume of the area of observed

Hazardous waste quantity value

0 ..
1" to 100 ..
Greater than 100 to 10,000 ..
Greater than 10.000 to 1.000.000 ..
Greater than 1.000.000 : .

Assigned
value

o
1 "
100

10.000
1,000.000
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category value to the pathway {or threat}
from Table 2-7.

TABLE 2-7.-WASTE CHARACTERISTiCS

FACTOR CATEGORY VALUES

2.4.3.2 Factor CXitegOry value, considering
bioaccumuJation potential. For the surface
.water-human food chain threat and the
surface water-em,ironmental threat, multiply
the toxicity or combined factor value. as
appropriate. from section 2.4.1.2 and the
hazardous waste quantity factor value from
section 2.4.2.2, subject to:

• A maximum product of 1 X 1012. and
• A maximum product exclusive of the

bioaccumulation (or ecosystem
bioaccumulation) potential factor of 1X1OS.

Based on the total waste characteristics
product, assign a waste characteristics factor
category value to these threats from Table
2-7. •

2.5 Targets.
The types of targets evaluated include the

follo,,-ing:
• Individual (factor name varies by

pathway and threat).
• Human population.
• Resources (these vary by pathway and

t.'treat).
• Sensitive environments (included for all

pathways except ground water migration).
The factor values that may be assigned to

each type of target have the same range for
each pathway for which that type of target is
evaluated. The factor value for most types of
targets depends on whether the target is
subject to actual or potential contamination
for the pathway and whether the actual
contamination is Levell or Level II:

• Actual contamination: Target is
associated either with a sampling location
that meets the criteria for an observed
release (or observed contamination) for the
·pathway or with an observed release based
on direct observation for the pathway
(additiona! criteria apply for establishing
actual contami:Jation for the human food
chain threat in the surface water migration
pathway. see sections 4.1.3.3 and 4.2.3.3).
sections 3 through 6 specify how to determine
the targets associated with a sampling
location or with an observed release based
on direct observation. Determine whether the
actual contamination is Levell or Level II as
follows:

-Levell:
- -Media-specific concentrations for the

target meet the criteria for an

For a migration pat.'tway, if the hazardous
constituent quantity is adequately
determined (see sectwn 2.4.2.1.1) for all
sources (or all portions of sources and
releases remaimng after a removal action).
assign the value from Table 2~ as the
hazardous waste quantity factor value for the
pathway. If the hazardous constituent
quantity is not adequately detennined for one
or more sources (or bne or more portions of
sources or releases remaining after a removal
action) assign a factor value as follows:

'! If any target for that migration pathway
is subject to Levell or Level H concentrations
(see section 2.5). assign either the value from
Table 2-6 or a value of 100. whichever is
greater. as the hazardous waste quantity
fdctor value for that pathway.

• If none of the targets for that pathway is
subject to Levell or Level II concentrations.

. assign a factor vaIue as follows:
-If there has been no removal action.

assign either the value from Table 2-6
or a value of 10, whichever is greater,
as the hazardous waste quantity factor
value for that pathway.

-If there has been a removal action:
- -Determine values from Table 2-6

with and witiwut conside!'8tion of
the removal action.

- -If the value that would be assigned
from Table 2-6 without
consideration of the removal action
would be 100 or greater. assign
either the value &om Table 2-6
with consideration of the removal
action or a value of 100. whichever
is greater. as the hazardous waste
quantity factor value for the
pathway.

- -If the value that would be assigned
from Table 2-6 without
consideration of the removal action
would be less than 100, assign a
value of 10 as the hazardous· waste
quantity factor value for the
pathway.

For the soil exposure pathway. if the
hazardous constituent quantity is adequately
determined for all areas of observed
contamination. assign the value from Table
2~ as the hazardous waste quantity factor
value. If the hazardous constituent quantity is
not adequately determined for one or more
areas of observed contamination. assign
either the value from Table 2-6 or a value of
10. whichever is greater. as the hazardous
waste quantity factor value.

2.4.3 Waste characteristics factor
category value. Determine the waste
characteristics factor category value as
specified in section 2.4.3.1 for an pathways
and threats. except the surface water-human
food chain threat and the surface water­
environmental threat. Determine the waste
characteristics factor category value for these
latter two tP_reats'as specified in section
2.4.3.2.

2.4.3.1 Factor category value. For the
pathway (or threat) being evaluated. multiply
the toxicitv or combined factor value. as
appropriaie. from section 2.4.1.2 and the
hazardous waste quantity factor value from
section 2.4.2.2. subject to a maximl}m product
of 1 X10". Based on this .waste characteristics
p"Oduct assign a waste characteristics factor

Waste characteristics prodl.'Ct

0 _ _ ..
Greater than 0 to less than 10_ .
10 to Jess than fX10· _ __ ..
1X 10' to Jess than 1 X10·_ _ _ ..
1 X 10' to Jess than 1 X 1()4 _ _ ..
1X 10" to less than 1 X 10'.. _ _.
1 X 10· to less than 1X 10· .
1 X10· to less than 1X10'._..__.__._
1 X 10' to less than 1 X 10'.._ _ .._.._ ...
1x10' to less than 1X10· _._ _..
1 X10' to less than 1X10.0 ..
1x10'0 to less than 1X10" .
1x10" to less than 1 X1012 .

1x1~t _ .

Assigned
value

o
1
2
3
6
10
18
32
56·
100
180
320
560

1,000

observed release (or observed
contamination) for the pathway and
are at or above media-specific
benchmark values. These
benchmark values (see section
2.5.2) include both screening
concentrations and concentrations
specified in regulatory limits (such
as Maximum Contaminant Level
(MeL) values). or

- -For the human food chain threat in
the surface water migration
pathway, concentrations in tissue
samples from aquatic human fOCid
chain organisms are at or above
benchmark values. Such tissue
samples may be used in addition tll

media-specific concentrations only
as specified in sections 4.1.3.3 and
4.2.3.3.

-Level II:
- -Media-specific concentrations for the

target meet the criteria for an
observed release (or observed
contamination) for the pathway. but
are less than media-specific
benchmarks. If none of the
hazardous substances eligible to be
evaluated for the sampling location
has an applicable benchmark.
assign Level U to the actual
contamination at the sampling
location. or

- -For observed releases based on
direct observation, assign Level II
to targets as specified in sections 3,
4. and 6. or

- -For the human food chain threat in
the surface water migration
pathway. concentrations in tissue
samples from aquatic human food
chain organisms. when applicable.
are below benchmark values.

-If a target is subject to both Levell and
Level II concentrations for a pathway
(or threat). evaluate the target using
Levell concentrations for that
pathway (or threat).

• Potential contamination: Target is
subject to a potential release {that is. target is
not associated ,,-ith actual contamination for
that pathway or threat}.

Assign a factor value for individual risk as
follows (select the highest value that applies
to the pathway or threat): .

• 50 points if any individual is exposed to
Level I concentrations.

• 45 points if any individual is exposed to
Level II concentrations.

• Maximum of 20 points if any individual
is subject to potential contamination. The

.value assigned is 20 multiplied by the
distance or dilution weight appropriate to the
pathway.

Assign factor values for population and
sensitive environments as follows:

• Sum Levell targets and multiply by 10.
(Levell is not used for sensitive
environments in the soil exposure and air
migration pathways.) .

• Sum Level II targets.
• Multiply potential targets by distance or

dilution weights appropriate to the pathway.
sum, and divide by 10. Distance or dilution
weighting accounts for diminishing exposure
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If the site is"iIl more thaft one walel'Sbed:
• Calculate a separ~te overland/,flood

migration component score for each
watershed. using likelihood of release. waste
characteristics. and targets applicable to
each watershed.

• Select the highest overland/flood
migration componeat score from· the
watersheds evaluated and assign it as the
overland/floOd migration component score
for the site.

4.12 DrirJcing waterthreqt.Evaluate the
drinking water threat for each watershed
based on three factorcategorie&: likelihood of
release. waste characteristics. and targets.

4.1..2.1 Drinking water threat-likelihood
ofrelease. Eriluate the likelihood of release
factor categoryfor each watershed in terms .
of an observed release factor or a potential to­
release factor.

4.1.2.1:1 Observed release. Establish an
observed release to surface water for a
watershed bydemoBStrating that the site has·
released a·hazardous substance to.the
surface water ,it1 the. watershed. Base this
demonstration on either:

• Direct observation:
-A maten'al that contams.one or~

hazardous substances has been seen
entering surfaeewaterthrough
migration-or is, known to have entered
surface water tIlreugh direct
deposition•.or

-A source area has been·nooded at a
time that hazardous substances were
present; and one or more hazardous
substances were in contact with the
flood waters. or .

-When e~dencesupporh theinf~nce
of a release of a material that contains
one or more hazardous substances by
the site to surface water. demonstrated
adverse effects associated with that
release may also be used to establish
an observed release.

• Chemical analysis:
-Analysis ofswface water. benthic, or

sedimeDt.samples indicates that the
concentrationcof hazardous

.substance{s) has increased
significantly above the backgr~und

cencentration for the site for that type
of sample (see section 2.3).

- -Limit comparisons to similar types of
samples 8Bd background
concentrations-for example.
compare surface water samples to
surface water background
concentrations.

- -For benthic·samples.1imit
comparisons to ellsentially sessile
organisms.

-SOme portion of the significant increase
must be attributable to the aite to .
establish the observed release. except
when the site itself consists of
contaminated sediments with no
identified source. no separate
attribution is required.

·If an~ release can be established
for a watershed. assign an observed release
factor value of 550 to that watershed. enter
this value in Table 4-1•. and-proceed to
section 4.1.2.1.3. IfDO observed release can be
established for the watershed. assign an
observed release factor value of 0 to that
watershed. enter-this value in Table 4-1. and
proceed to section 4.1.2.1.2.

4.1.2.1.2 Potential to release. Evaluate
potential to release only if an observed

. release cannot be established for the
watershed. Evaluate potential to release
based on two ColBponents: potential to
release by overlandflow (see section
4.1.2.1.2.1) and potential to release by flood
(see section 4.1.2.1.2.2). Sum the values for
theSe two components to obtain the potential
to release factor value for the watershed.
subject to a maximum value ·of 500.

4,1.2.1.2.1 Potential to release by overland
flow. Evaluate po~ential to release by
overlandftow for the watershed based on
three factors: contamment, runoff. and
distance to surface water.

Assign potential to release by overland
flow a value-of0 for the watershed if:

• No overland segment of the hazardous
subStance migration path can be defined for
the watershed. or

• The overland-segmentof the hazardous
substance migration path for the watershed
exceeds 2 miles before surface water is
encountered.

U either condition applies. enter a value·of 6
in Table 4-1 and proceed to section 4.1.2.1.2.2
to evaluate potential to release by flood. If
neither applies. proceed to section 4.1.2.1.2.1.1
to evaluate potential to release by overland
flow.

4.1.2.1.2.1.1 Containment Determine the
containment factor value for the watershed
as follows: ,

• Ifone or more sources is located in
surface water iil. the watershed (for example.
intact sealed drums in Sllrface water). assign
the containment factor a value of 10 for the
wateBhed. Enter this value inTable 4-1.

• If none of the sources is located in
surface water in the watershed. assign a
containment factor value from Table 4-2·to
each source at the site that can potentially
release hazardous substances to the
hazardous substance migration path -for this
watershed. Assign thealntainment factor
value for the watershed all follows:

-5elect the highest containment factor
value assigned to those sources that
meet the minimum size requirement
described below. Assign this highest
value as the containment factor value
for the watershed. Enter this value in
Table 4-1. .

-If. for thiS watershed. nei sourCe at the
site meets the minimum size
requirement. then select the highest
containment factor value assigned to
the sources at the site eligible to be
evaluated for this watershed and
assign it as the containment factor
value fGithe Watershed. Enter this
value mTable 4-1•.

A source meets the minimum size
requiremell.t if its source hazardous waste
quantity value (see section 2.4.2.1.5) is o.s or
more. Do not include the minimum size

, requirement in evaluating 8Dl'_other factor of
.thissurface water migration component.
except potential to release by floOd as
specified in section 4.U1.2.2.3.

4.1.2.1.2.1.2 Bull6ff. Evaluate runoff based
on three components: rainfall drainage area.
and soil group.

TABLE 4-2..-..eomAINMENT FACTOR VALUES FOR SURFACE WATER MIGRATION PATHWAY

: , Assigned value

AI Sources (ExceptSUrfllce 1lIlpoundments, UIld Treatment. ContaInfi's.lII'ld Tanks}
Evidence of hazardous substance migration from source area (i.e.• source area includes sourc.e and any associated containment s1nletuTeS);..
No evidence of haZardousiUbslance migratlon from source area IlI1d:

(a)NeittIer oflhe following present (1) maintained engineered cover. or (2) functioning and maintained run-on control system and runoff
management~

(b) Any one of the two items in (a) present __ _ __ ; _ _ __ '- '-_ __ __ _
(e) Any two of the. followinlt present: (1) maintained engineered cover. or (2J Iunctionirl9 and maintained run-on control syslem 8Ad

runoff management .system. or (3) liner with .funclioningleachate coUeetion and removahystem immediately above &ner.
(d) All items in (e) preSent _.: :._ _ _ .._ _ _ __ .. _
(e) All items in (c) preSent. plus no bulk or non-c:ontainl!red liquids nor materials containing free liquids deposited in source areL_.__

No evidence.of hazardous sUbstance migration from source area,. double &ner with·functioning leaeh8.te collection and removal system abo¥e .
and between liners, IlfId: .

(f) Only one of the fllIlOwing deficiencies present in containment (1) buill or.AODCOlltaineriz liquids or materials containing tree liquids
deposited in source area. or (2)·no or nonfunctioning of nonmaintained run-on -control system and rtIIlOff m8I'lag8Rl8Ilt system. or·f3J .
no or nomnaintaiAed engineered COYeI'. .

~:=:~S~..=~·=~~=~:X~~=ff~=~ ..I.

10

10

9
7

5
3

3
. ..

0
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the hazardous substance with the highest
toxicity/persistence factor value for the
watershed to assign the toxicity/persistence
factor value for the drinking water threat for
the watershed. Enter this value in Table 4-1.

4.1.2.2.2 Hazardous waste quantity.
Assign a hazardous waste quantity factor

value for the watershed as specified in
section 2.4.2. Enter this value in-Table 4-1.

4.1.2.2.3 Calculation of drinking wa"ter
threat-waste characteristicsfactor category
I'alue. Multiply the toxicity/persistence and
hazardous waste quantity factor values for
the watershed. subject to a maximum product

of 1 X 10". Based on this product. assign a
value from Table 2-7 (section 2.4.3.1) to the
drinking water threat-waste characteristics
factor category far the watershed. Enter this
value in Table 4-1.

TABLE 4-12.-TOXICITYIPERSISTENCE FACTOR VALUES a

Toxicity factor value
Persistence lactor value

1.0 _••.•...•....._ _ ..
0.4 :
0.07 _ .
0.0007 c _ _ _ _ _ .

• Do not round to nearest integer.

10,000 1.000 foo 10 0

10,000 1.000 100 10 1 0
4.000 400 40 4 0.4 0
700 70 7 !l.7 0.07 0

7 0.7 0.07 0.007 0.0007 0

TABLE 4-13.-SURFACE WATER DILUTION WEIGHTS

4.1.2.3 Drinking water threat-targets.
Evaluate the targets factor category for each
watershed based on three factors: nearest
intake. population. and resources.

To evaluate the nearest intake and
population factors. determine whether the
target surface water intakes are subject to
actual or potential contamination as specified
in section 4.1.1.2. Use either an observed
release based on direct observation at the
intake or the exposure concentrations from
samples (or comparable samples) taken at or
beyond the intake to make this determination
(see section 4.1.2.1.1). The exposure
concentrations for a sample (that is. surface
water. benthic. or sediment sample) consist
of the concentrations of those hazardous
substances present that are significantly
above background levels and attributable at
least in.part to the site (that is. those
hazardous substance concentrations that
meet the criteria for an observed release).

When an intake is subject to actual
contamination. evaluate it using Levell

concentrations or Level II concentrations. If
tbe actual contamination is based on an
observed release by direct observation. use
Level II concentrations for that intake.
However, if the actual contamination is
based on an observed release from samples.
determine which level applies for the intake
by comparing the exposure concentrations
from samples (or comparable samples) to
health-based benchmarks as specified in
sections 2.5.1 and 2.5.2. Use the health-based
benchmarks from Table 3--10 (section 3.3.1) in
determining the level of contamination from
samples. For contaminated sediments with no
identified source. evaluate the actual
contamination using Level II concentrations
(see section 4.1.1.2).

4.1.2.3.1 Nearest intake. Evaluate the
nearest intake factor based on the drinking
water intakes along the overland/flood
hazardous substance migration path for the
watershed. Include standby intakes in
evaluating this factor only if they are used for
supply at least once a year.

Assign the nearest intake factor a value as
follows and enter the value in Table 4-1:

• If one or more of these drinking wat~r

intakes is subject -to Levell concentrations as
specified in section 4.1.2.3, assign a factor
value of 50.

• IT not. but if one or more of these
drinking water intakes is subject to Level II
concentrations. assign a factor value of 45.

• If none of these drinking water intakes is
subject to Levell or Level II concentrations,
determine the nearest of these drinking water
-intakes. as measured from the probable point
of entry (or from tbe point where
measurement begins for contaminated
sediments with no identified source). Assign
a dilution weight from Table 4-13 to this
intake, based on the ·type of surface water
body in which it is located. Multiply this
dilution weight by 20, round the product to
the nearest integer. and assign it as the factor
value.

Assign the dilution weight from Table 4-13
~s follows:

Descriptor

Type 01 surface water body·

Row characteristics

Assigned
dilution
weight"

Minimal stmam Less than 10 cIs e __._.._ _ ..
Small to moderate stream : 10 to 100 cfs _ _ _ _ _ .
Moderate to large stream....... Greater than 100 to 1.000 cfs ..
Large stream to river -Greater than 1.000 to 10.000 cIs ..
Large river Greater than 10.000 to 100.000 cIs .
Very large river Grsater than 100,000 cIs .
Coastal tidal waters • ..~............................................................................. Flow not applicable. depth not applicable : .
Shallow ocean zonee or Great Lake Flow not applicable. depth less than 20 leel. , :..
Moderate depth ocean zone· or Great Lake : Flow not applicable. depth 20 to 200 leet .
Deep ocean zone· or Great Lake Flow not applicable. depth greater than 200 leet , ..
S·mile mixing zone in quiet flOWing river 10 cIs or greater .

1
0.1

0.D1
0.001

0.0001
0:00001
0.0001
0.0001
0.00001

0.000005
0.5

• Treat each lake as a separate type 01 water body and assign a dilution weight as specilied in text.
b Do not round to nearest integer.
ecIs = cubic feet per second.
• Embayments. harbors. sounds. estuaries. back bays. lagoons, wetlands. etc.. seaward from mouths 01 rivers and landward lrom baseline 01 Territorial Sea.
• Seaward from baseline of Territorial Sea. This baseline represents the generalized U.S. coastline. It is parallel to the seaward limit 01 the Territorial Sea and

other maritime limits such as the inner boundary 01 the Federal lisheries jurisdiction and the limit of States jurisdiction under the SUbmerged Lands Act, as amended.

• For a river (tnat is. surface water body
types specified in Table 4-13 as minimal
stream through very large river). assign a
dilution weight based on the average annual
flow in the river at the intake. If available.

use the average annual discharge as defined
in the U.S. Geological Survey Water
Resources Data Annual Report. Otherwise.
estimate the average annual flow.

• For a lake. assign a dilution weight as
follows:

-For a lake that has surface water flow
entering the lake. assign a dilution
weight based on the sum of the
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TABLE 4-15.-BIOACCUMULATION
POTENTIAL FACTOR VALUES·

If bioconcentration factor (BeF) data are
available for any aquatic human food chain
organism, assign a value as follows: b

If BCF data are not available. and if either
Log Kc.w data are Dot available. a log Kow is
available but exceeds 6.0. or the substance is
aD inorganic substance. assign a value as
follows:

If BCF data are Dot available. and log K".,
data are available and do Dot exceed 6.0.
assign a value to an organic hazardous
substance as follows (for inorganic hazardous
substances. skip this step and proceed to the
next):

SO.OOO
5.000
500
so
5

, 0.5

SO,OOO
5,000
500
SO
5

0.5

Assigned
valueBCF

5.5 to 6.0 .
4.5 to less than 5.5 ..
3.2 to less than 4.5 ..
2.0 to less than 3.2 .
0.8 to less than 2.0 .
Less than 0.8 ..

LogK..

Greater than or equa/to 10,000 .
1,000 to less than 10,000 .
100 to less than 1.000 .
10 to less than 100 ..
1 to less than 10 ..
Less than 1 ..

• If. however. some of the fisheries being
evaluated are in fresh water and some are in
salt water, or if any are in brackish water.
use the BCF data that yield the higher factor
value to assign the bioaccumulation potential
factor value to the hazardous substance.

• If BCF data are available for either fresh
water or salt water. but not for both. use the
available'BCF data to assign the
bioaccumulation potential factor value to the
hazardous substance.

If BCF data are not available for the
hazardous substance. use log I<ow data to
assign a bioaccumulation potential factor
value to organic substances. but not to
inorganic substances. If BCF data are not
available. and if either log 'K... data are not
available. the log K... is available but
exceeds 6.0. or the substance is an inorganic
substance. use water solubility data to assigr.
a bioaccumulation potential factor value.

drinking water threat factor category values
. for likelihood of release. waste char­
acteristics. and targets for the watershed, and
round the product to the nearest integer. Then
divide by 82.500. Assign the resulting value.
subject to a maximum of 100. as the drinking
water threat score for the watershed. Enter
this value in Table 4-1.

4.1.3 Human food chain threat. Evaluate
the human food chain threat for each
watershed based on three factor categories:
likelihood of release. waste characteristics.
and targets. .

4.1.3.1 Human food chain threat­
likelihood ofrelease. Assign the same
likelihood of release factor category value for
the human food chain threat for the
watershed as would be assigned in section
4.1.2.1.3 for the drinking water threat. Enter
this value in Table 4-1.

.4.1.3.2 Human food chain threat-waste
characteristics. Evaluate the waste
characteristics factor category for each
watershed based on two factors: toxicity/
persistence/bioaccumulation and hazardous
waste quantity.

4.1.3.2.1 ToxicityIpersistencel
bioaccumulation. Evaluate all those
hazardous substances eligible to be
evaluated for toxicity/persistence in the
drinking water threat for the watershed (see
section 4.1.2.2).

4.1.3.2.1.1 Toxicity. Assign a toxicity
factor value to each hazardous substance as
specified in section 2.4.1.1.

4.1.3.2.1.2 Persistence. Assign a
persistence factor value to each hazardous
substance as specified for the drinking water
threat (see section 4.1.2.2.1.2). except: use the
predominant water category (that is. lakes; or
rivers. oceans. coastal tidal waters. or Great
Lakes) between the probable point of entry
and the nearest fishery (not the nearest
drinking water or resources intake) along the
hazardous substance migration path for the
watershed to detennine which portion of
Table 4-10 to use. Detennine the predominant
water category based on distance as
specified in section 4.1.2.2.1.2. For
contaminated sediments with no identified
source. use the point where measurement
begins rather than the probable point of
entry.

4.1.3.2.1.3 Bioaccumulation potential. Use
the following data hierarchy to assign a
bioaccumulation potential factor value to
each hazardous substance:

• Bioconcentration factor (BCF) data.
• Logarithm of the n-octanol-water

partition coefficient (log Kc.w) data.
• Water solubility data.

Assign a bioaccumulation potential factor
value to each hazardous substance from
Table 4-15.

If.BCF data are available for any aquatic
human food chain organism for the substance
being evaluated. assign the bioaccumulation.
potential factor value to the hazardous
substance as follows:

• If BCF data are available for boih fresh
water and salt water for the hazardous
substance. use the BCF data that correspond
to the type of water body (that is. fresh water
or salt water) in which the fisheries are
located to assign the bioaccumulation
potential factor value to the hazardous
substance.

where:
W,=Dilution-weighted population from Table

4-14 for surface water body type i.
n=Number of different surface water body

types in the watershed.
If PC is less than 1. do not round it to the

nearest integer: if PC is 1 or more. round to
the nearest integer. Enter this value for the
potential contamination factor in Table 4-1.

4.1.2.3.2.5 Calculation ofpopulation factor
value. Sum the factor values for Level I
concentrations. Level nconcentrations. and
potential contamination. Do not round this
sum to the nearest integer. Assign this sum as
the population factor value for the watershed.
Enter this nlue in Table 4-1..

4.1.2.3.3 Resources. To evaluate the
resources factor for the watershed. select the
highest value below that applies to the
watershed. Assign this value as the resources
factor value for the watershed. Enter this
value in Table 4-1.

Assign a value of 5 if. within the in-water
segment of the hazardous substance
migration path for the watershed. the surface
water is used for one or more of the following
purposes:

• Irrigation (5 acre minimum) of
commercial food crops or commercial forage
crops.

• Watering of commercial livestock.
. • Ingredient in commercial food '

preparation.
• Major or designated water recreation

area. excluding drinking water use..
Assign a value of 5 if. within the in-water

segment of the hazardous substance
migration path for the watershed. the surface
water is not used for drinking water. but
either of the follOwing applies:

• Any portion of the surface water is
designated by a State for drinking water use
under section 305(a) of the Clean Water Act.
as amended.

• Any portion of the surface water is
usable for drinking water purposes.

Assign a value of 0 if none of the above
applies.

4.1.2.3.4 Calculation ofdrinking water
threat-targets factor category value. Sum the
nearest intake. population, and resources
factor values for the watershed. Do not round
this sum to the nearestinteger. Assign this
sum as the drinking water threat-targets
factor category value for the watershed. Enter
this value in Table 4-1.

4.1.2.4 Calculation ofthe drinking water
threat score for a watershed Multiply the

1 n
PC=- 1: WI

10 i=1

For each type of surface water body, assign
a dilution-weighted population value from
Table 4-14. based on the number of people
included for that type of surface water body.
(Note that the dilution-weighted population
values in Table 4-14 incorporate the dilution
weights from Table 4-13. Do not multiply the
values from Table 4-14 by these dilution
weights.)

Calculate the value for the potential
contamination factor (PC) for the watershed
as follows:
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TABLE 4-16
TOXIC1TY/PERS1STENCE/BlOACCUHULATION FACTOR VAUJEs4

Toxicity! Bioaccumulation Potential Factor Value
Persistence i
Factor Value J 50,000 5~000 500 50 5 0.5

I
5 ilOS 5 x 10'10,000 f 5 x 107 5 x 105 5 x 104 5,000

f
4,000 ' I 2 x 108 2 x 107 2 x 10° 2 x 105 2 x 104 2,oao

1
1,000 f 5 x 107 5 x 10' 5 x 105 5 x 104 5.000 500

I
·3.5 x 104..

700 r 3.5 x 10' 3.5 106 3.5 x 105 3,500 350x
... f

2 x 10
'

400 r 2 x 106 2 x 105 2 x 104 2,000 200

t
105 5 x .104100 I 5 x l()6 5 x 5,000 500 5Q

t '
70 t 3.5 x 10' 3.5.x 105 3.5 x 104 3,500 350 35

f
40 I 2 x 106 2 . ~05 2 x 104 . 2,000 200 20 'x ".

1
10 t 5 x 105 ) x 10" 5,000 500 50, 5 ,.

j
1 .. I 3.5 y.IQ~ ,,3.5 x 104 - 3,500' 350 35 3.5

l
4 t 2 x 105 , 2 "- 10" 2,000 200 20 2

f
5 x 1041 : c, 5,000 560 50 5 0.5 .

f
3.5 x l<rt0.7 ,I 3,500 350 35- ·3.5 0.35

J
0.4 r 2 x 104 2,000 200 20 2 0.2

i
0.0] j - 3,500 350 35 . 3.5 0.35 0.035

!
~.OO7 r 350 35 3.5 0.35 0.035 o.(XnS

I
0.0007 1 35 '3.5 0;35 " 0.035 0.0035 ' 0.00035'

I
{) t 0 0 0 '" 0 0 {)

·1
I

aDo not 'round to nearest integer.

B1UJM6 CCMl£~

1
_.,
JoJ
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4.1.3.2.2 Hazardous waste quantity.
Assign the same factor value for hazardous
waste quantity for the watershed as would be
assigned in section 4.1.2.2.2 for the drinking
water threat Enter this value in Table 4-1.

4.1.3.2.3 Calculation ofhu11U1n food chain
threat-waste characteristics factor category
v..alue. For the hazardous substance selected
for the watershed in section 4~1.3.2.1.4. use its
toxicity/persistence factor value and
bioaccumulation potential factor value as
follows to assign a value to the waste
characteristics factor category. First. multiply
the toxicity/persistence factor value and the
hazardous waste quantity factor value for the
watershed. subject to a maximum product of
1 X10 8. Then multiply this product by the
bioaccumulation potential factor value for
this hazardous substance. subject to a
maximum product o!lX10 u. Based on this
secondpi'oduct. assign a value ·from Table
2-7 (section 2.4.3.1) to the human food chain
threat-waste characteristics factor category
for the watenihed. Enter this value in Table
4-1, '

4.1.3.3 Human food. chain threat-targets.
Evaluate two target factors for each
watershed: food chain individual and
population. For both factors; detennine "
whether the target fisheries are subject to
actual or potential human food chain
contamination.

Consider a fishery (or portion of a fishery)
within the target distance limit of the ' ,
watershed to be subject to actual human food
chaincolitamination if any of the folloWiitg

apply:' '.'
,- A hazardous substance having a
bioacCWllulatiori potential factor value of 500
or greater is present either in,an,observed
release by direct observation to the
watershed or in a surface water or sediment
sample from the watershed at.a levefthat
meets the criteria for an observed release to
tile watershed from the site. and at lealit a'
portion of the fishery is Within the boundaries
of the obserVed reiease (that is. it is located
either at the point of direct observa60n or at
or Iietween the probable P9in! of entry and
the most distant sampling point establishing
the observed release).

- The fishery is closed. and a hazardous
substance for which the£isheryhas been
·closed has been documented ill 'an'ob'serVed
release to the watershed from the site:and at
least a pe~on of the fishery is ~thin the

, boundlU'ies of the observed l'elease.
- A hazatdoussiibstance is preseIit in a

,tissue sample: from an essentially sessile.
benthic. human food chali '1rganism from the
watershed at a level that meets the criteria
for an obServed release to the watershed
from the site. and at least a portion of the
fishery is within the b-lundaries of the
observed release.

For a fishery that meets any of these three
criteria. but that is not 'Vhollr within the
boundaries of the observedr lease. consider
only the portion of the fishery that is within
the boundaries of the observed release to be
subject to actual human fOl d chain
contamination. Consider th! remainder of the
fishery within the target distance limit to
be subject to potential· food chain
contamination.

In addition. consider all other fisheries that
are partially or wholly within the target
distance limit for the watershed. including
fisheries partially or wholly within the
boundaries of an observed release for the
watershed-that do not meet any of the three
criteria lisledabove. to be subject to
potential human food chain contamination. If
only a portion-of1he fishery is within the
target distance limit for the watershed. '
include only that portion in evaluating the
targets factor category.

When a fishery (or portion of a fishery) is
subject to actual food chain contamination,
determinl! the part of the fishery subject to
Level I concentrations and the part subject to
Level nconcentrations. If the aclual food
chain contamination is based on direct
obserVation. evaluate it using Level n
concentrations. However. if the actual food
chain contamination is based on sampleS'
from the waterShed. use these samples and. if
available. additional tissue samples from
aquati·c human food chain organisms as
specified below. to determine the part subject
to Level I concentrafions and the part subject
to Level nconcentrations: .

-, Determine the level of actual .
contamination from samples (iricluding tissue

, samples from essentially sessile. benthic
organisinsl'that meet the criteria for actUal
food chain contamination by comparing the
exposure concentrations (see section 4.1.2.3)
from these samples (or comparable samples)
to the health-based benchmarks from Table
4-17. as described in section 2.5.1 and 2.5.2.
Use only the exposure concentrations for
those hazardous substances in the sample (or
comparable saniples) thatmeet~e criteria
for actual contamination of the fishery.

.. In addillon, determine the level of actual
contamination fromo!her tissue samples by
comparing the concentrations of hazardous
substances iri the tissue samples (or
comparable tissue samples) to the health­
based benchmarks from Table 4-17. as
described in sections %.S.1and 2.5.2. Use only
those liliditional tissue samples and only
those hazardous substances in the tissue
samples that meet all the following criteria:

-The tissue sample is from i1location
that is Within the boundariei of the

'actual food chain contanunatiorifor
the site (that is. eitlierat 'the pairit of
direct observation or at or between the
probable point of entry and !he most ,
distant sample point meeting the
criteria for actual food chain
contamination).

-The tissue sample is from a species of
aquatic human food chain organism
that spends extended periods of time'
within the boundaries of the actual
food chain contamination for the site
and that is not an ~~entiallysess'ile.
benthic organism. '

-The hazardous substance is a substance
that is also present in a surface water.
benthic. or sediment sample from
within the target distance limit for the '

watershed and. for such a sample.
meets'the criteria for actual food chain
contamination.

TABLE 4-17.-HEALTH-BASED' BENCH­
MAR~S FOR HAZARDOUS SUBSTANCES
IN HUMAN FOOD CHAIN

- Concentration corresponding to Food
and Drug Administration Action Level
(FDAAL) for fish or shellfish.

- Screenilig concentration for cancer
corresponding to thai concentration that
corresponds to the 10--individual cancer risk
for oral exposures. ' ,

- 5creeningconcentration for noncancer
toxicological responses corresponding to the
Reference Dose (RID) for oral exposures.

4.1.3.3.1 Food chain individual. Evaluate
the food chain individual factor based on the
fisheries (or portions of fisheries) within the
target distance limit for the watershed.
Assign this factor a value as follows:

.- If any fishery (or portion of a fishery) is
subject to Level I concentrations. assign a
value of SO.

- If not; but if any fishery (or portion of a
fishery) is 'subject to Level n concentrations.
assign a .value of 45. .

-If not. but if there is an observed release
of a hazardoui substance having a
bioacCumulation potential factor value of 500
or greater to surface water in the watershed
and there is a fishery (or'portion oca fishery)
present anywhere Withiri the target distance
limit. ass!gn a value of 20.

- If there is no observed release to surface
water ill. the watershed or there is no

, observed release of a hatardo,us substance
haVing abioaecumulation potential factor
value of 500 or greater. but there is a fishery
(or portion of a fishery) present anywhere
within the target distance limit. assign a
value as follows:

-Using Table 4-13. determine the highest
dilution weight (that is, lowest amount
of dilution) applicable to the fisheries
(or portions offisheries) within the
target distance limit Multiply, this
dilution weight by 20 and round to the
nearest integer.

-Assign thiscalcu1ated value as the
, factor value. ." '

- If the~eale no fisheries (or portions of
fisheries) within the target distance limit of
the watershed. assign a value 'oro.

Enter the value assigiiect in Table 4-1. '
4.1.3.3.2, Population. Evaluate the

population factor for the watershed based on
three factors: Level I concentrations. Level n
concentrations. and potential human foOd
chain contamination. Determine whiCh factor
applies for a fishery (or portion ofafis~ery),
i1s specified in seCtion 4.1.3.3.

4.1.3.3.2.1 Level fconcentroiions.
Determine those fisheries (or portions of
fisheries) within the watershed that-are
subject to Level I concentrations.

Estimate the human food chain population
value ,for each fishery (or portion of a fishery)
as follows:

- Estimate human food chain production
for the fishel1' based on the estimated annual
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• Do nOt rciuniI to nearcistlnteger.

. 4.i:a:3.23 Po;eJiti~j hU~Qnl00dchojn
,contaminatiim.'Detennine those fisheries .(or
'portions of fisheries) within the watershed

. that are subject. to potential,human food
:dtain contamination. 00 not include those
fishe:ies(or portion of fisheries) already
counted under the Levell or Level n
concentrations factors.

p~n(iI1])ow.l~19f-humeiJ{ood.ch~ ." .. Ca1eula~~e:~luefor·llte pOte~lJlumarr~valuated fortOxicity!persistenceinthe '.
;organisma (for' example•.fish.: shellfieh).for .. foOctch81n' Contamination 'faGtor {PF} fQr the . . drinking water threat for the'watershed (see

that 6shery.except:if the. fIShery is closed . watershed as follows: . section 4.1.2.2). . :
and a.hazardous substance for which the /, . 4.i.4.2.1.1 .Ecosystem toxicity.'Assign aD
fishery'Juri been closed has beendoCumeD~. .1 n ecosystem toxiCl.·ty factor. value .from Table
in.an observed feleaae.t8 the fishery. from a ,'PF=~ 1: ·;PP.' '.' . . .
:SQUl"Ce.artbe·8ite.,.-~se~.~ted~~ "".,", '-. 10,i=1,"V " ... ~': ... , ~~~9J~~ach__.h~~s~b~t~o.n~~_·
p~n forthe·periodpriorto closure of basiil of the followinS data hierai'cby:

. the fisfu!ryor'use theestimatf1dannual. • ··'EPAclttonic Am~entWatetQwlIity
~uction-"m~)iar8blefiibeneathat' where: .~:--: " Criterion(AWQC)for7th.esu~~.".·
.a~Dotaosed. .. ,,':,- '. '.. ' p.=Human food cha'in population value for· • EPA chronic Ambient AqWiiicLife .,
= c: ·.·~.~~fis~· •.:v.~!~.hu.man~... .- -. ..fishet)ii• ...- ' ..' .~ .. ' .. ~ Advisory ConcentratK)ns·(AALAC) for th~
{oodt;hain popu1ation from Table'4-18, hased ~=Dilutionweight from Table 4-13 for substance; ; . ..•.
on dJe,es~aled hu,n.laD food ProduCtion for fis~llryL'. '. . ... _. _ . .- EPA acute AWQC for the substance.
the1islitit.Y.' .' .....~•.•....... '.-~ .. p • . '" • n =Nurnber.of fisheries subject to potentiai '. EPA acute AALAC for the substance. '
'. Set hquBdaries betWeen fisheries .at . . hUmail food ch8in contammation. '. . . ,
thQse pointawhere.buman fOedcbaiD .. . 11}. calcUlatingPF: '.' .•Lowest~valul!.forth~~bs~ance, .
pJoOdDCtiOft cheDses or where thesildace' . .. • Estim'atethe human food diain In assigll.ll.lg the ecosystem tOXicity faCtor

. water ~utioltJ~eight clJaDge&. .'" poputatiOnvalne (PJ for a fishery (or Portion vallie to the'hazardo~ s~bstaJice:' .
Sum''tbehuman food,thainjKipuiation' ola fisherylasip-ecified ir18ectioD '4.1.3;3.2;1. • If either an EPA Chronic.AWQC Or -

.;" value for eachfisltery {and pOrtion ofa· ~igiJ th, fishery-lor portion of.. . ,. ~C,is available WI' the hazardous .
fisbeJj};Multiply this sJJDi'I>ylG.lf.the . . . .fishery)a dilution weight al.indicatedin substance. use it to aiSign the ecosystem
product is_ than 1; do not round it to the '. Table 4-13 (section 4.1.2.3.1); except: do not. toxicity factor value. Use the chronic AWQC
,nearesUmeget';.U1 ormore.·~d'to·tlie . . assign adilutiOn ~ight of.n.5 for a·'"3-mile in preference to the chronic AALAC when .
neareatinteger. As~iSMbl!'t'f!sultinBvalueas' nlixingzone in quiet flowing river": instead . both arnvailable;'; .
the LeveU c;onam~tiondaetorvalue.:}:n~er '. a~ a dilu,tion w.eight b~sed o~the av~rage . ~ If neither is available. use the EPA-acute
1his:vaJue~1ablH....J" ... >· "> '.:,' ~~flow..,~." ..'. . . ." . AWQC or AALAC toassign the ecosystem

-4.%:3.3.2.2 ,LeveL-Heoncentropon& .~.. '. _. IfPF'i8'les8:lh8n 1."dO DOtrotmd it to-the toxicity faCtor'Y81ue;~lhe'acut~;AW~Cin·
Determine those fisheries (Or portiona:of ..- . nearest integer;ifPF ii 1 ormo~.M~ to preference to thea~ AAJJ\c. ... '
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